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1 Introduction

In HTTP Streaming, the media content is offered in different Representations which usually differ in bit rate, resolution etc. and this enables clients to select from different representations to adapt to changing environmental conditions, in particular to fast channel change in mobile network. The concept of partial representation provides more possibility with adaptation. When there is not enough bandwidth, a subset of all media components can be chosen to be delivered for presentation resulting in a degrade service, better than service interruption. This is discussed in the contribution.  
2 Discussion
Partial representation allows for the multiple representations, therefore multiple components, to be downloaded to the client and presented together to the end user. This not only enables flexible service provision but also optimize media data storage if there are more than one variation for some components. It also provides another form of adaptation, component adaptation. 

In current spec, the focus is on adaptation on bit-rate, whether it is based on bit rate, resolution, or frame rate etc. The assumption is that we have bandwidth large enough to accommodate all components from each partial representation.  
We know that the data rate varies significantly in the mobile network, e.g. depending on location of the user in the cell. However, the bit rate of encoded content does not have a large dynamic range. Take video for example, for QVGA, reasonable bit rate is in the range from 80kbps to 800kbps, too low bit rate video is meaningless with unacceptable quality to end user. Therefore encoded video content with bit rate lower than 80kbps will not be provided at all on the server and can not be requested by the client. 

When the bandwidth decreases to an extent that not all components can be downloaded, we can choose to either stop service or continue service in a degraded manner. The client can discard some components, request and present remaining representations/components to the end user. The latter of course gives a better user experience achieving a sort of smooth and graceful degradation to some extent.

The problem is how the clients know in what order components are removed or added. Sometimes this is obvious but not always. The content provider can indicate to client in which order to choose representation(s)/component(s) so that the client can obtain service in a smooth way, as expected by the content provider. We proposed to have an attribute degradePriority to indicate the priority of each representation and tell the client which one(s) to be given up first than others when there is not enough bandwidth. The degradePriority can be assigned to a component/representation according to its importance in the presentation or bandwidth consumption. 
An example, for a presentation consists of video, audio, audio commentary, subtitle, sign language, each component is contained in a separate representation. A possible priority allocation to these components can be like this: 

	Component(representation)
	degradePriority

	Video
	4

	Audio
	3

	commentary audio
	2

	Subtitle
	1

	Sign language
	1


The higher value indicates a representation (component) to be removed than one with a lower value. 
The service can be provided to the end user in several possible ways according to channel condition and user’s choice:  

a. Video+audio+ commentary audio

b. Audio＋commentary audio +subtitle
c. Commentary Audio +subtile 
d. Subtitle
e. Sign language

Each one is a degenerate case of the former one. 
This is also useful when multiple-layer coding like SVC or MVC is used. The layer depends on other layers is always assigned a high degradePriority than the layer it depends on. In SVC case, enhancement layer is removed before base layer when there is not enough bandwidth. 
Another case to take advantage of this approach is at the beginning of a presentation or switching between representations during presentation. It is always desirable to have startup and/or switching delay as short as possible. The client firstly discards intentionally some components/representations for a short time, e.g. one segment or a part of a segment, and present a partial representations to the end user, then turns on those components/representations with a lowest bit rate, present the content with all components in a relatively low quality; and then switches to a higher bit rate representation(s)/components. 
3 Proposal
We propose following: 
1. To introduce component adaptation in the spec, saying “adaptation is supported by means of representation switching in the same group and requesting subset of partial representations”
2. To add an attribute degradePriority in the MPD with semantic “to indicate the priority of a (group of) partial representation as part of a presentation. Higher value represents lower priority to be presented or to be removed first. If not present, the degradation priority is not defined”. 
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